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Attorney Docket 82-1 

APPLICATION OF Lewis, Diaz and Baudat 
Cooling Tower with High Surface Area Packing 
TECHNICAL FIELD 

This invention pertains to the field of cooling tower operation and specifically to the 
rejection of heat from a closed loop cooling tower to atmospheric air. 
BA^CKGRQtjND%F THE INVENTION 

Cooling Towers have employed wooden plank fill, fiberglass plank fill, and structured 
packing '^folr^^^ah'^eva^ allow water to be cooled by evaporation 

when exposed to ambient air. Various materials have been developed over the years for 
use4ri*fiacti6nating'^^^^ from gases. Baudat, U.S. Pub. Patent 

App. No. 20010054354 teaches the use of evaporative cooling -utilizing a scrubber 
havirig-a^Gooiirig^^^ to cool the inlet air of a gas turbine for improved efficiency.- 
THe^aVt^has 'tiSt^K^^^ recognized^ Ith^'uhexpecte^^^ advari^gB ^f "using "d*hi'g^l>s^tf^ 

arerT3i?d6m-'^ir^^^^^^^ approach" ^W^weF-bMb temperature, while 

mSiniairiin^g— cross-sections, and low fan power 

fe^qmrem^tfts^^^^ ^^^'-'^ r;npjoyul 'vvc^*'/J;:'n f^^^^:■^;7i::::^:' j;lank f\\l and *"tlaiC-ri Jrcd 

p'Jdsi rljtt ji^^^j^^ cdifce]pts^%^ ^ Hlic'' appr6al:lT?^t6'''\^^^ 

fempiefaHif^'^ih^*c6^^ can - be reciiiced ^to^ a Taiige^^df ■0^2':'9 ^deg 'F,^ whiich 'is 

'\pi'), No, 200)005435^ teuvhcc: Ihc m\: oi • Voiporriiiivc roolinij -utiiivring a scrubber 




I"' ' \'' .-- V.V. ' ;•• . . *•* 'a:. '^-'.o : • ' 

preferably ambient: ^a^^ or drawn ;in contact, with -the , packing material and the 

water .or; other Jic^^^^^ evaporates removing heat from its ; surroundings. This cooling is 
practically limited by contact time: and surface area such that dn prior art methods a 3-7 
deg F :.approach between the; air wet bulb and the leaving water, is generally used for 
design: By increasing the available surface area;with high surface area, fill packing, 
preferably, a rmdom;packing, thSe; contact, time is'draniatically increased and the approach 
temperature l)et\yeeh air wet'bulb and leaving water temperature can be reduced to 0-2.9 
(iegF in the;sa^^ , , 

The .inVeritiohiprbvides; a method for cooling a; water* stream. in an evaporative, cooling 
tower 'tliat,^^ w^ter.stt-eam thnifa flbwMistnb 

sui¥aee':'ai-ea:^ Mdicnki'^to ' wet: tKe" surface o^ ifih random^ pack^ ""arid 

BoSitactin^ ffie^^Vv^f'pac^ with%'^m6vmg*W^stre^ 
iii^d^iHHiii^ Ha^ing^tHSliniii^s-8^ 
tiigtMirfaCe iwtea'wfiSi^alSo ofifenn^low 

usfeS"W*liigli ^siiriaSe Wea^'pa^ Worn' the gf-oii^ Bf- ^pHencai] 

sriowflake/'dFp^^ THe mkh'dii 'may include^tKe 'ste^^ a' higli' stiflfabe^^^^ 

pacldiig cb'Mnic't^ selected from tlie -g^^ of glass, ceramic, 

nietaliVplMifct "^of '"^glatss .4nip^^^ plastic • ' ' In. 'a* 'prefeif eld 'methcrd ^tli'e'^higH 'surface 

pafclang a ' plastic' iSatCTiar^sefect^ 'Hbe ' groups 'c^^^ ^ofi 

p^l^etfiylene,^^ '''^br ^'perifluof 6p^ 

includes 'the' step of utilizmg a high surface area' packing havmg the ' properties^^of high 

surface' ■•&ea^all6wing^^ 'pack^ed- 'bed^'-depttf reduceid; "ther^^^^ 

distribution system height to ' be lowered; thus reducing ' the ' circulating water *pumpmg 

iieSB^iinSi^flors^ 

having'^a surface ' area in ' the Vange of '400 • square ^ meters/ cubic ^ meter ' to 3000 ' square 
mieters/bul?^ especially pfe¥efred rrietf^^^ 

having a '^surf ace area m - the "range of 400 square' meters/ cubic" meter to 1500 square 

The 'invention also provides an apparatus for cooling a 'water- stream^ comprising an 
evaporative cooling tower that* comprises a'pum means for delivenhg-'a codling water 



stream thru a flow distribution means to. deliver water flow, oyer a high .surface area 
packing material such that. the. flowing water wets the ^surface of , the high surface, area 
packing\materiaLarid,nieans fo^ contacting the . wet packing material surface ;with;, a 
tmdvirig air^sfeeani?'. A vprefe includesi k niSi surface area packing ^having the 

properties of high/ sui^^ resistance. A 

prefOTed.appars^tus ^^^^ a. lugh; surface ;are selected from the/^bupicpnsi^^^^^ 

of spherical, sn^ or pall ring: . The apparatus may include t^^^ of using a hi^ 

.siuface area pac^^ con^tp^cted .from a .m^ from the group consisting ;pf 

glass,, ceramic, metal, plastic, or glass impregnated plastic; In' a. preferred apparatus the 
hip^- surfed ' Ip^ingl" is^rec^ ' ' a' i plptifc 'jrnateriad / sielefctbd'^ Broni> tliie grbu]9 

eonsi^tihg' '"^ oF^'f '^^ ^-^or .p&flUyrb^^ In^^^'MotKer 

fJrefeirei^^^^^ tan3oin iSaEMn|. hiaving 

.alliowingrthB^d^ Height to" be lowered^' i^^ reduem^g%e''c^^^ 'water 

p(im^ .l^ad^ ^mici ^l^^f sei^dwfer^ -Apparatus' ^e^ 

ratndpM^ packing^ afsurfac&^area ih;th 

^300?0:^ysqu&e^ ' 'An'%sp&ially' '^^^^ ajpp'aratu's uses^fa 'Higfr ^surface 

random in the :range^ 6f^^ 

Altem^tiy ely;!^ : the- '^inYention'* proyiaes >. 'a.^ method' for v retrofitting ^- a' coohng' • apparatus 

i-.V:^H-»f':kr?r. , ., i*i-,r"''7^t':til?'^'!'4--'»'i^^^ 'V^^^ vi;-:'.Ht%.i 
GQmpnsmg<replacmg 'ran ;existing' convent withahigh^suriace'aFea'packmg' fo^^ 

rMuS^m|'-^lHe'^a{jpr^^ •Wan'^§'(iegrees''-F^^^ 

provides a high" *siiiface ' area^packing' naving ' a ' siirface • area in Hne- range' or '400 'square 



-'.''j u • . ^' •--■o-- 

Random packing . manufactured from various materials selected for suitability with local 

water conditions is lised as "fili" in the water cooling process. The process is utilized in 

standard cooling towers to replace the "fill" in order to obtain a closer ajiproacn tb the 

wet bulb temperature ttierefore increase the efficiency of the cooling sysfem! ' ' ^ 

Water is pumped through flow distribution hea:ds over the surface of packing in the 
cooling tower to provide cooling of a heat exchange fluid to absorb heat from a process 
or apparatus. The water is heated as it flows generally from the top of the cooling tower 
to, be cooled by air contacting the water in a counter-flo\y or cross-flow method through 
"firi"'Mdt"thus ?c We^ water through :ey^ By replacing 'the' 'stand^d 'Tiii- ' •with 

tile .^ropb^eci^ liigli', surface ' ar'ea^ random piaclcing; ' t^^^ appro^ch^ t6 ^ wet 'bulb 'is ' minimiiecl 
ImH'tKH cooling o c.i;..v:r i^cproocr 

Xs^ifeell^Mre is any materiaPhaw to. 

or greater than 4Q0 square meters per cubic ^metei;. The high surface area packing material 
miy^ beVany' m^ inert to prBlbhged* sbaking willi^Vati^^ ariea 

iri'^'bulK fdim4il 'eX'cess'&f 40 meters pierxubic\'m^^ in •tHe^Vafi'ge^^of 

4005t&"3;000 square %feters'-pei- cubic nieter and'imost prHfef^bly ih'the^^ 
'fsbO 'slqum^ meteb'per^'cubic^^^ Prefeirdd^mat^nals* p^^ 

wH6n%'^jgal'^^ espeqaU^^^ 
e^tfei^ti^^^^^^^ 

SIMM ^dtii^?Si^furp^^ 

sHkpes'i^^ star -siiap^^ the liKe w^ pWl^' wliflfe^le^ffv^^^^ 

sufficierit frfeW^firee ^pattf the material' t6 keep' iHe air I 

In a^model of the system, done as described below; a ^significant improvement ^pyer ^prior 
art cooling' '^was'r achieved. ' "'When 'water 4oaamg ' "greater'' than ^'^0.163 cubic 
meters/min./square ' meter is applied to a cooling tower high surface 'area packing a' ^ wet 
feufe^M^ 

or the geometry of the packing material: /The p^^ is spherical and" the 

li^l^i^Mr^'i^^ 



